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CLAIMS 
[Claim(s)] 

[Claim 1] Are the heavy laser welding method of the rustproof steel plate of two sheets, and it 
on the whole surface of one steel plate by said convex configuration part of the punch 
which has a convex configuration part at a tip. The heavy laser welding method of giving and 
piling up the climax part and/or the crevice forming a ****-like climax part on the other hand, 
and according one steel plate and the steel plate of another side to said climax part annular to 
the circumference of ****** between these whole surface, and performing laser welding to a 
superposition part. 

[Claim 2] Between two molds which sandwich the portion to which laser welding of said steel 
plate of the press equipment which cames out press fonning of the steel plate with which said 
coining is performed is performed, [ one mold ] The crevice which the punch tip was made to 
project from the mold surface, and retreated said punch from the mold surface around this tip 
of projection punch in the mold is formed. Incorporate and the field which counters said punch 
of the mold of another side while of said two types is made into the flat side. The heavy laser 
welding method according to claim 1 which forms said climax part in the portion pinched with 
said two molds of the steel plate with which said coining is perfomied at the time of press 
forming of the steel plate with which said coining is performed simultaneously with this press 
forming. 

[Claim 3] In the longitudinal direction and the rectangular direction of a part which should be 
carried out laser welding, the gap of the center of said climax part and said center of a part 
which should be carried out laser welding is set to less than about 3mm. And [ the longitudinal 
direction and parallel direction of said part which should be canied out laser welding / the 
center interval of a climax part ] so that a gap with the center of less than about 10mm, and the 
end of said part which should be carried out laser welding and said climax part may be set to 
less than about 5mm The heavy laser welding method according to claim 1 of determining the 
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position of said punch to tlie steel plate with which said coining is perfonned. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the heavy laser welding method of a rustproof 
steel plate (for example, the compound steel plate which coated resin further on the metal skin 
of a galvanized steel sheet and a plating steel plate is included). 
[0002] 

[Description of the Prior Art] As shown in drawing 10 when piling up and carrying out laser 
welding of a rustproof steel plate, for example, the galvanized steel sheet A steel plate 1 1 , the 
plating part 11a between 12, and 12a become high-pressure gas 14 with laser heat ([ the 
melting point of Fe which is a base material / as opposed to / being about 1500 degrees C ]). 
The boiling point of Zn used for galvanization may blow away about 906 degrees C and the 
weld bead 13, may blow off, and causes a poor weld and welding strength reduction in that 
case. In order to control high pressure gas blow off which lets this weld bead pass, it is 
effective to prepare an infinitesimal gap between steel plates and to miss the high pressure 
gas which plating metal gasified and produced through an infinitesimal gap. Since a weld zone 
will not be connected if there is about 0.4mrh or more of this infinitesimal gap, and it becomes 
easier to produce high pressure gas blow off for which gas ** lets a weld bead pass by 
worsening in in case of smallness than about 0.1mm It is required to manage a crevice in 
the range of about 0.1 -0.4mm (Toyota technical public presentation collection No.9018). In 
order to fomn an infinitesimal gap between the steel plates of two sheets by which heavy laser 
welding is cam'ed out, there is a method of fonning the convex part for crevice fonnation in 
following one side of a rustproof steel plate conventionally or a method of using the form of two 
boards. 

A convex part is fomied in embossing one mold, and this **** and a position are doubled 
with the mold of another side, form the crevice, press on both sides of a steel plate between 
molds, and fabricate a convex part to a steel plate. 

** Laser light is in'adiated at a steel plate, and a molten pool is made, spray gas there, extrude 

melting metal around a molten pool, and fomi an annular convex part as indicated by laser 

spot JP,H1 1 -47967,A. The portion of a molten pool serves as a crevice. 

** Use punch **** of a board, or punch **** of the use steel plate of the cross-sectional R 

section as a convex part. Or between the board gaps produced when the steel plate of a curve 

section and the steel plate of a straight line section are piled up is used as a crevice for gas 

escape. 

[0003] 
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[Problem to be solved by the invention] However, there was the following problem in the 
above-mentioned crevice formation method. In the **** fomiation by embossing of the above- 
mentioned **, it is difficult to carry out position doubling of the fluctuated type unevenness. 
Moreover, it is difficult to make minute **** about 0.1 -0.4mm high, and the dimensional control 
of a convex part is difficult. In the **** formation by the laser spot of the above-mentioned in 
order to form a concavo-convex part by laser radiation, a conversion cost is high. Moreover, in 
order to carry out laser radiation of every one point, it also takies time. Moreover, the process 
for **** formation is needed for except for the press operator of a steel plate. These results 
cause a cost hike. In the crevice fomiation method of having used punch **** of the board of 
the above-mentioned management of the height of **** is difficult and the dimensional 
control of a crevice is difficult. Moreover, when making spare time using the form of Section R 
and the radiation position of laser light shifts, the size between board gaps ****** greatly and 
the dimensional control of a crevice is difficult. The purpose of this invention is to offer the 
heavy laser welding method which heavy laser welding of while is carried out, and can form 
easily in a steel plate the convex part for gas carrying out and forming the infinitesimal gap 
of business between the rustproof steel plates by which heavy laser welding is carried out. 
[0004] 

[Means for solving problem] This invention which attains the above-mentioned purpose Is as 
follows. 

(1 ) Are the heavy laser welding method of the rustproof steel plate of two sheets, and ******** 
on the whole surface of one steel plate by said convex configuration part of the punch which 
has a convex configuration part at a tip. The heavy laser welding method of giving and piling 
up the climax part and/or the crevice forming a ****-like climax part on the other hand, and 
according one steel plate and the steel plate of another side to said climax part annular to the 
circumference of ****** between these whole surface, and perfomiing laser welding to a 
superposition part. 

(2) The press equipment which canies out press forming of the steel plate with which said 
coining is performed. The crevice which the punch tip was made to project from the mold 
surface in one mold, and retreated said punch from the mold surface around this tip of 
projection punch in it at the mold between two molds which sandwich the portion to which laser 
welding of said steel plate is performed is fonned. Incorporate and the field which counters 
said punch of the mold of another side while of said two types is made into the flat side, said - 
coining ~ giving - having ~ a steel plate ~ press forming ~ the time - this ~ press forming ~ 
simultaneously ~ said - coining ~ giving ~ having ~ a steel plate ~ said ~ two - a - a mold 
- inserting ~ having ~ a portion - said - climax - a part ~ forming ~ (~ one -) - a description 
~ a pile ~ laser welding - a method . 

(3) In the longitudinal direction and the rectangular direction of a part which should be carried 
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out laser welding, the gap of the center of said climax part and said center of a part which 
should be carried out laser welding is set to less than about 3mm. And [ the longitudinal 
direction and parallel direction of said part which should be carried out laser welding / the 
center interval of a climax part ] so that a gap with the center of less than about 10mm, and the 
end of said part which should be canied out laser welding and said climax part may be set to 
less than about 5mm The heavy laser welding method according to claim 1 of determining the 
position of said punch to the steel plate with which said coining is performed. 
[0005] By the heavy laser welding method of the above (1), since it rises by coining by punch 
and a part is formed, compared with a conventional method, climax can be formed easily and 
inexpensive. Since the field which counters the punch of the mold of the direction which does 
not incorporate punch between two molds by the heavy laser welding method of the above (2) 
is made into the flat side Compared with the case (when rising by embossing and forming a 
part) where the crevice is formed in the punch opposed face, position doubling of the convex 
configuration part of punch and a crevice becomes unnecessary, and climax part formation is 
easy and becomes inexpensive. When the position of the punch to the steel plate with which 
coining is perfonned is satisfied with the heavy laser welding method of the above (3) of the 
conditions of the above (3), it can work effective in all the climax parts missing the high 
pressure gas which occurred during laser welding, and quality laser welding can be performed. 

[0006] 

[Mode for carrying out the invention] Below, the heavy laser welding method of this invention 
example is explained with reference to drawing 1 - drawing 9 . As shown in drawing 1 and 
drawing 2 , the heavy laser welding of this invention example is the rustproof steel plate 11 of 
two sheets, and the heavy laser welding method of 12. The rustproof steel plate 11 and 12 
consist of a compound plating steel plate which painted resin etc. on plating steel plates (11a 
and 12a show a plating part by drawing 1 , and show a steel plate 1 1 and the plating part of 12 
by illustration abbreviation and drawing 2 ), such as zinc, or a plating steel plate. A steel plate 
1 1 and 1 2 are used as sheet steel for cars etc. , for example. 

[0007] the process which the heavy laser welding of this invention example rises to the 
rustproof steel plate 1 1 of two sheets, and the steel plate 1 1 of either of 12, and fomns a part 
15, the rustproof steel plate 1 1 of two sheets and the process which piles up 12 and carries out 
laser welding, ** and others - the climax part 15 with this whole surface annular to the 
circumference of ****** which ********s on the whole surface of one steel plate 1 1 by the convex 
configuration part 16 of punch 17 which has the convex configuration part 16 at a tip as the 
process which forms the climax part 1 5 shows to drawing 1 ~ and/or, on the other hand, the 
****-like climax part 15 is formed. Since wear is intense when it is made an acute angle, the tip 
of the convex configuration part 16 is considered as flatness or a convex curve. Moreover, at a 
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laser welding process, as shown in drawing 2 , the crevice 18 according one steel plate 11 and 
the steel plate 12 of another side to the climax part 15 is given and piled up, the laser light 20 
is irradiated and laser welding is performed to the superposition part 19. 
[0008] The press equipment 21 which can'ies out press fonning of the steel plate 11 with which 
coining is performed at the process which forms the climax part 15 as shown in drawing 1 , 
Two molds 22 which sandwich the portion to which laser welding of a steel plate 1 1 is 
perfomied, and among 23, [ one mold 22 ] The crevice 24 which the tip part of the convex 
configuration part 16 at the tip of punch was made to project from the specified quantity type 
surface 22a, and retreated punch 17 from the mold surface 22a around this tip of projection 
punch in the mold 22 is formed. Incorporate and two molds 22 and the field 23a which 
counters the punch 17 of the mold 23 of another side among 23 are made into the flat side. At 
the time of press fonning of the steel plate 1 1 with which coining is performed, it rises into two 
molds 22 of the steel plate 1 1 with which coining is perfomied, and the portion pinched by 23, 
and, simultaneously with this press forming, a part 15 is fomned. It is not necessary to establish 
an excessive process specially because of climax part 15 formation, and the increase of a 
process and a cost hike are not caused by rising simultaneously with press forming and 
forming a part 15. 

[0009] Desirably, inclusion in the mold 22 of punch 17 forms punch 17 in the mold 22 and 
another object, and is perfonmed by inserting in the punch acceptance crevice 25 formed in the 
mold 22. However, you may form the convex configuration part 16 of punch 17, and the 
crevice 24 around it in a mold 22 at one. When inserting in the punch acceptance crevice 25 
which fomns punch 17 in the mold 22 ancl another object, and was formed in the mold 22 
Punch 17 has the cylinder part 17a and the convex configuration part 16, and the cylinder part 
17a has an adult outer diameter fr'om the outer diameter of the convex configuration part 1 6. 
The height of the cylinder part 17a has the height of smallness from the depth of the punch 
acceptance crevice 25, and a crevice 24 is formed in the surroundings of the convex 
configuration part 16 of this in the upper part of the cylinder part 17a. 
[0010] You may make it insert in the punch receptacle part acceptance crevice it the punch 17 
opposite part of the mold 23 of another side also fomis the punch receptacle part in the mold 
23 and another object, and fonned in the mold 23. When it is worn out while the flat side of the 
punch 17 opposite part of the mold 23 of another side repeated the climax part 15 fonnation by 
a press, and it becomes a concave by carrying out like this, only a punch receptacle part can 
be exchanged easily and a flat side can be maintained. 

[001 1] Press equipment 21 consists of **** 23 and the pad 26 which are a bottom part 22 and 
a punch, punch 17 Is built into a bottom part 22, and the case where the punch opposed face 
of **** 23 is made Into a flat side is shown. However, punch 17 is built Into **** 23 and it is 
good also considering the punch opposed face of a bottom part 22 as a flat side. 
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[0012] At a laser welding process, as shown In drawing 2 , the steel plate 11 of two sheets and 
12 are piled up, and it presses down strongly. F is control power. In this case, since It rises to 
one steel plate 1 1 and the part 15 is formed beforehand, it rises between the steel plate 1 1 of 
two sheets, and 12, and the crevice 18 only between, the height of a part 15 is formed. A 
crevice 18 serves as a passage which misses the steel plate 11 of two sheets, and the high 
pressure gas which occurs among 12 at the time of laser welding. In this state, the laser light 
20 is irradiated and laser welding Is perfonned to the steel plate 11 of two sheets, and the 
superposition part 19 of 12. Laser welding is a field (since a mold 21, the steel plate 1 1 pushed 
by 22, and 12 will contact mutually and a crevice will be lost, if the distance from the climax 
part 15 becomes size too much) where the crevice 18 is fomied between the steel plate 1 1 of 
two sheets, and 12 of the climax part 15. Distance from the climax part 15 is given to a steel 
plate 1 1 and the field to which a crevice exists among 12 within predetemiined distance. Since 
it will escape outside through a crevice 18 even if a steel plate 11, the plating 11a of 12, and 
lib gasify with the heat of laser welding and high pressure gas occurs if laser welding is 
performed in this field A weld bead is blown away. It does not blow off to the surface side, the 
normal laser welding bead 13 is formed, and welding Intensity is secured. 
[0013] Since laser welding 20 is perfonned to the steel plate 11 of two sheets, and the field to 
which the crevice 18 is formed among 12 by the climax part 15, the position of the punch 17 to 
the steel plate 1 1 with which coining is perfonned is detemiined as shown in drawing 9 . In 
namely, the longitudinal direction and the rectangular direction of a part 27 (part which senses 
as the weld bead 13 after welding) which should be carried out laser welding A gap with the 
center of the part 27 which should be carried out laser welding to the center of the climax part 
15 is set to less than about 3mm, and the center interval of the climax part 15 to the 
longitudinal direction and In parallel of a part 27 It should carry out laser welding within about 
10mm The position of punch 17 is detemiined so that it may rise with the end of the part 27 
which should be canied out laser welding and a gap with the center of a part 15 may be set to 
less than about 5mm. 
[0014] 

[Working example] The examination which grasps the forming load of the climax part 15 was 
done. A testing device Is shown in drawing 3 . The work which consists of a galvanized steel 
sheet 1 1 which should fonm the climax part 15 was inserted between the spacer 28 and punch 
17 which have been arranged on a bottom part 22, and a punch 23, it rose to the work 1 1 , and 
the part 15 was formed, punch 17 has the convex configuration part 16, the cylinder part 17a, 
and the basic part 17b, and arranges a spacer 28 to the circumference of the cylinder part 17a 
of punch 17, and the upper limit part of the convex configuration part 16 projects 0.8mm from 
the upper limit of a spacer 28 ~ it set. Punch 17 was supported on the stand 29 and has been 
arranged on the bottom part 22 of illustration abbreviation in support of a stand 29 with the 
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cylinder 30 of urethane. 

[0015] The examination specification was as follows. 

The degree of taper angle of ttie convex-configuration part of punch: Two kinds of punch, 90 
degrees and 60 degrees, was used. 

Height:10mm spacer height which it is with the cylinder part of punch, and a convex- 
configuration part: 9.2mm. Height-spacer height of the cylinder part of punch, and a convex 
configuration part = 0.8mm becomes the amount of punch tip part projection from a spacer. 
Load =600kg steel plate board thickness = The number n= 1 of 1.0mm punch [0016] A test 
result Is shown in drawing 4 .. In drawing 4 , a vertical axis shows even 600kg of load over 
which the horizontal axis was covered at intervals of 100kg by the board thickness after an 
examination (height a+ of the climax part by the side of 1 mm of fornier board thickness + 
punch contact height [ of the climax part of it and the opposite side ] b). What plotted the test 
result in the case of being the case where a punch angle is 60 degrees, and 90 degrees in 
drawing 4 , and connected it with the solid line of ttie polygonal line to it is shown, and a 
dashed line shows the average of each polygonal line in a line type straight line. A punch angle 
is 90 degrees and drawing 5 and drawing 6 show the result of having performed shape 
measuring of the rear surface side of a woric in case Load F is 600kg in the 0.2mm pitch. 
Drawing 6 is what showed the field of the opposite side the punch contact side, and it turns out 
Uiat the climax part of the shape of a mountain of 0.1mm or more is formed. Moreover, drawing 
5 is what showed the field by the side of punch contact, and it turns out that it is unevenness of 
tiie shape of a crater in which the portion pushed to punch was dented about 0.8mm, and the 
circumference rose. And the height of the climax part of crater-like unevenness was lower than 
the height of the climax part of the field of the punch contact side and the opposite side. 
[0017] Board thickness augend (sum of the height of the climax part of a work rear surface 
side) is 0.06-0. 15mm from drawing 4 , drawing 5 , and drawing 6 . It is possible to form the 
sum of the height of the climax part of the rear surface side of an about 0.1mm work at coining, 
and it turned out in that case that about 300kg or more per climax part of load is required. 
Since there was tens of or more times load capacity of the press equipment for steel plate 
fabrication from it, it was understood that it is also possible to build punch into conventional 
press equipment and to ******** simultaneously with press forming. 
[0018] Moreover, since the sum of the height of the climax part of the rear surface side of a 
work rises by a work rear surface about 0.1mm in a certain case and a difference is in the 
height of a part, the height of climax part of about 0.07mm or more is obtained in respect of 
one side. And when the 1mm thickness galvanized steel sheet in which the 0.07mm climax 
part was formed to the single-sided side was piled up with the flat galvanized steel sheet and 
laser welding was performed, the good weld bead where a weld bead blows and which does 
not have ****** was obtained. Things understood the conditions of "0.1mm or more" which 
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plating ********** carried out and were considered from this to be conventionally required as a 
crevice between the rustproof steel plates of two sheets by business that what is necessary is 
just "0.07mm or more." 

[0019] the examination about physical relationship with the part 27 which should be carried out 
laser welding to the climax part 15 to obtain the good (for it to be based on high pressure gas - 
- for there to be bead ************ as for nothing) weld bead 13 next was done. Ten test pieces 
of the galvanized steel sheet 1 1 in which the climax part 15 was formed were chosen at 
random, when climax part height (sum of the climax part height of a work rear surface side) 
was measured, it was in the range of 0.10mm - 0.13mm, and it was 0.12mm in the arithmetic 
average. 

[0020] The result of the superposition laser welding at the time of rising to drawing 7 so that It 
may be located in the center of a bead in the distance of 1mm, 2mm, 3mm, and 4mm fi-om the 
center of the weld bead 13, and forming a part 15 in it is shown, and to drawing 8 [ weld bead / 
13 / the distance of 2mm ] The result of the superposition laser welding at the time of rising in 
position of 7.5mm and 12.5mm from a center, and fonning a part 15 is shown. The portion of a 
slash is a portion as which roughness was visually regarded by the weld bead. From the center 
of the weld bead 13 (part 27 which should be welded), climax part 15 fonnation area effective 
in rough prevention of the weld bead 13 is less than about 3mm, and rose to the weld bead 
longitudinal direction, and drawing 7 and drawing 8 showed that the effect of a part 15 was 
from the climax part 15 to about 5mm. The range of an effective area was shown in drawing 9 . 
However, the 3 above-mentionedmm and 5mm were data about the limited monotonous board 
thickness, and it is the number of a standard to the last, and it was proved that an experiment 
was effective. 
[0021] 

[Effect of the Invention] Since according to the heavy laser welding method of Claim 1 it rises 
by coining by punch and a part is fomied, compared with a conventional method, climax can 
be fomied easily and inexpensive. Since the field which counters the punch of the mold of the 
direction which does not incorporate punch between two molds is made into the flat side 
according to the heavy laser welding method of Claim 2 Compared with the case (when rising 
by embossing and fonning a part) where the crevice is formed in the punch opposed face, 
position doubling of the convex configuration part of punch and a crevice becomes 
unnecessary, and climax part formation is easy and becomes Inexpensive. [ according to the 
heavy laser welding method of Claim 3 ] in the longitudinal direction and the rectangular 
directioji of a part which should be carried out laser welding A gap with the center of the part 
which should be carried out laser welding to the center of a climax part is set to less than about 
3mm. And so that the center interval of a climax part may rise less than about 10mm with the 
end of the part which should be canied out laser welding to the longitudinal direction and 
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parallel direction of the part which should be carried out laser welding and a gap with the 
center of a part may be set to less than about 5mm at them Since the position of the punch to 
the steel plate with which coining is perfonned is detennined, it can work effective in all the 
climax parts missing the high pressure gas which occun-ed during laser welding, and quality 
laser welding can be performed. 

[Translation done.] 
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